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Abstract
During the last ten years numerous research instruments emerged for evaluating the service quality of
Web-based information systems. B2C recommender systems are information systems that support
users in selecting information, products, or services improving their decision making process.
Unfortunately, the majority of these instruments do not acknowledge the full range of recommendation
functionalities like personalization, registration, security or satisfaction with the proposals given by
recommender systems. Therefore, this study focused on the recently published E-S-QUAL scale
developed by Parasuraman et al. (2005). A qualitative item generating procedure was used to extend
the conceptualization appropriate for recommender systems. This instrument was tested among 15
different B2C recommenders. The empirical data were used to examine the conceptual stability of the
extended measurement model about recommender service quality (rSQ). The following six dimensions
were successfully identified: efficiency, information quality, personalization, reliability, security, and
usability. Efficiency and personalization turned out to be the most dominant influencing factors on
web recommender satisfaction.
Keywords: Recommender, Service Quality, Recommender Evaluation.
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INTRODUCTION

Much effort can be observed for achieving progress in the understanding of what internet users of any
kind expect, do and experience in the cyberspace (Rust & Lemon 2001). However, there are still areas,
especially evolving fields, in e-services where conceptual efforts and improvements are overdue
(Santos 2003). As the popularity of the WWW has been extending more and more businesses provide
information about and offer their products and services to other businesses or customers online. Thus,
the process of making products and services available to customers has changed from traditional
communication channels to Web-based information systems (WIS) (Tan et al. 2003).
Research in information system (IS) success mainly focused on the system aspect but overlooked the
human interaction aspect (Li 1997). In recent studies, service quality measures have been incorporated
to accommodate this gap. Since there are a lot of attempts to measure e-service quality, many studies
refer to the SERVQUAL instrument (e.g. Gounaris & Dimitriadis 2003, Horn et al. 2005, Hayes et al.
2002, Parasuraman et al. 2005, Sigala & Sakellaridis 2004, Sigala 2003, Zeithaml et al. 2002) and try
to transform, adapt or reframe it to the WWW. One approach for a generalized instrument to measure
e-service quality was developed by Santos (2003) which considered the complexity of IS, the diversity
of Web users, and the variety of user profiles. Consequently, it is suggested that there is probably not a
single specific scale that can be used to measure service quality across different industries.
The quality of e-services can be defined as the consumers´ overall evaluation and judgement of the
excellence and quality of e-services offerings in the electronic environments (Santos, 2003). A useful
tool to raise the quality of e-services on many WIS (e.g. B2C websites) are recommender systems
which help users to find appropriate products and services more easily on a certain website. The main
asset of recommender systems can be seen in the personalization of the search, configuration process
and conversational character of this process.
The objective of this article is to develop and test a measurement scale for quality dimensions for B2C
recommender systems. Firstly, the theoretical background gives an overview of the functionality,
techniques used with recommender systems and elucidates the need for a specific measurement scale.
Secondly, the steps for the development of an appropriate service quality instrument and the study
design will be specified. The results of a structural equation modelling approach will be briefly
documented. Finally, implications are discussed.
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THEORETICAL BACKGROUND

B2C recommender systems are IS that support users in selecting information, products or services and
help them through their decision making process. Generally speaking they help to reduce consumers´
search effort for product information, decrease the size but increase the quality of their consideration
sets, and improve the quality of their purchase decisions (Häubl & Trifts 2000). Additionally
recommender systems have the capacity to help users discover new products and even generate
demand for unfamiliar products (Cooke et al. 2002). Without the support of such systems the user
might get overloaded by information as the number of alternatives increases or would stop the search
process.
A recommender system typically requires data input from the users and processes these data to
generate an adequate output. The system may take input from users who implicitly or explicitly
express their interests or a combination of the two (Schafer et al. 1999). Different techniques like
collaborative filtering and content-based techniques are commonly used in the design of recommender
systems to handle the huge amount of data. Hybrid systems combine the advantages of the two
methods to achieve both reliability and serendipity (Montaner et al. 2003). Depending on the different
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techniques the output generated by recommendation systems is mostly a personalized list of
recommended alternatives based on self-explicated information about a consumer’s own utility
function (Häubl & Trifts 2000).
The goals of a recommender system can be seen in improving the decision quality, increasing
satisfaction and developing trust (West et al. 1999). West et al. (1999) stated when measuring
customer satisfaction it should be considered both, satisfaction with the decision process as well as
with the final choice.
Unfortunately, there is little known about how consumers make their decisions in e-commerce
environments. Consumers could benefit from properly designed recommender systems. They might be
influenced on the decision process but it is not clear to what extent (West et al. 1999). However,
recommender systems have impacts on three aspects of consumer decision making: the amount of
information search, consideration sets and decision quality (Häubl & Trifts 2000). Different types of
information are available through recommender systems: new product information, experiential
information (e.g. product sample), and contextual information that is made more or less salient. These
types can be combined in various ways which should be carefully assessed and managed. Cooke et al.
(2002) showed that the presence of familiar alternatives may increase the attractiveness of the
unfamiliar alternatives. Recommender systems must provide consumers with information about these
alternatives to sell new products.
Grenci and Todd (2002) suggest a classification of recommender systems. A distinction is drawn
between the level of assistance (low to high) and the customer expertise (low to high) to define the 3
types of a Web-based customer decision support system (expert-driven, decision-assisted, and userdriven). The decision process with a user-driven interface is almost entirely in the hands of the user
(assistance level low) and customer expertise is high. Using an expert-driven interface (assistance
level high), the users state their vague needs or benefits sought while the electronic agent tries to
interpret and to translate these wishes into distinct product features and configures recommended
solutions from which the user can make a choice.
However, the diversity of users and complexity of products and information services on the web do
not facilitate the development of a comprehensive and efficient measurement instrument. Tan et al.
(2003) outlined the challenges for providing high-quality web services. High-quality web services
depend on the coverage of user types and services an organization intends to implement on the web
(e.g. providing information to customers, turning information services into products, or monitoring the
customer behaviour). Accordingly, the proposals for measurement concepts of service quality are quite
different and hardly converge [for the variety and dispersion of criteria see e.g. Field and Heim (2004)
Table 1 and 2]. In addition, the measurement designs vary as well: online versus offline evaluations,
shoppers vs. non-shoppers, transaction specific vs. relationship oriented references, regular internet
users vs. expert opinions, task specific vs. flexible purpose encounters.
Research on recommender systems and most research on radically new interfaces requires online
experimentation (Konstan & Riedl 1999). Sismeiro and Bucklin (2004) developed and estimated a
model of online buying using click stream data from a Web site that sells cars. The purchase process
was divided into the completion of three sequential user tasks, NUTs (nominal user tasks). The results
indicate that visitors’ browsing experiences and navigational behaviour predict task completion for all
decision levels. When evaluating recommender systems the user perspective should be especially
considered. Therefore, different objectives, situational conditions, and content parameters of a web site
require new metrics. A model by Moe (2003) tested a typology of e-shop visits (knowledge building,
hedonic browsing, directed buying, and search/deliberation) and also takes into account the content of
pages viewed. The majority of the approaches for evaluating e-services are task-oriented (Sismeiro &
Bucklin 2004) and apply online experimentation with users like in the current study.
As mentioned previously the measurement scales for evaluating e-services are widely based on a
transformed, adapted or reframed SERVQUAL instrument. Sigala and Sakellaridis (2004) explored
the cultural effects on electronic service quality. Horn et al. (2005) found evidence for three factors
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contributing to customers’ attitude: CRM (customer relationship management), personalization and
privacy. Gounaris and Dimitriadis (2003) came up with three quality dimensions: customer care and
risk reduction benefit, information benefit and interaction facilitation benefit.
By now, there are no specific methods targeted for evaluating the service quality of recommender
systems. However, there are several studies addressing different evaluation techniques but they do not
acknowledge the full range of recommendation functionalities like personalization, registration,
security, filtering and proposing. The next chapter outlines the steps taken to develop an appropriate
service quality instrument incorporating the aforementioned characteristics of recommender systems.
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SCALE DEVELOPMENT AND STUDY DESIGN

This study started with a review of existing measurement approaches for any kind of interaction
between an internet user and a website. A recent article (Parasuraman et al. 2005) acted as a valuable
reference as the authors pursued a similar objective. However, their conceptualization seems to be
questionable when considering the varying number of evaluative dimensions which turned out of their
own work. The following Table 1 depicts this divergence within the first two columns. However,
initial areas of their e-service quality instrument (E-S-QUAL) were used as a repository in this study
(Zeithaml et al. 2000). An explicit price knowledge dimension could be skipped as recommender
functions and websites can also be found in a non-profit context. In contrast, the typical and main asset
of recommender systems – the personalization of the search and configuration process and the
conversational character of this process – had to be emphasized much more compared to the existing
instruments.
11 E-S-QUAL
dimensions
Zeithaml, Parasuraman,
Malhotra (2000)
Reliability
Responsiveness
Efficiency
Security/privacy
Ease of navigation
Customization/
personalization
Assurance/trust
Flexibility
Price knowledge
Site aesthetics

4 E-S-QUAL
dimensions
Parasuraman, Zeithaml,
Malhotra (2005)
System availability
Fulfilment
Efficiency
Privacy

7 rSQ proposed subdomains from expert
scenario descriptions
System availability
Information quality
Efficiency
Security/privacy
Structure and usability
Personalization

6 rSQ dimensions
finally from empirical
data
Reliability
Information quality
Efficiency
Security
Usability
Personalization

Responsiveness

Table 1. e-SQ and r-SQ dimensions (see Appendix for measurement items)

For this reason, it seemed appropriate to go back and recheck the proper specification of the domain to
be investigated (Churchill, 1979; Rossiter, 2002). 20 MBA-students who can be classified as
recommender system experts (who used recommenders at least five times) were asked to elicit
particular expectations on recommender systems when trying to solve two particular tasks (planning a
vacation trip and buying a personal computer over the web). Three particular questions had to be
answered for both scenarios: 1. How do you proceed for your search? 2. What are your particular
expectations from a recommender system? 3. In what respect does this situation differ from a regular
shopping environment? Major issues raised toward recommender websites were: considering personal
preferences, individual configuration of the product, communication in a non-technical manner,
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product ratings and recommendations, unprompted additional proposals, comparability of alternatives,
explanations of proposals. From these 40 descriptions and in combination with the existing e-SQ
measurement instrument a list of 37 statements was generated (see Table 2). From a content analysis
point of view it was hypothesized that these statements are sample indicators for measuring seven
different evaluative dimensions (see Table 1 and 2) representing: personalization/recommendation,
system availability/reliability, responsiveness, efficiency, quality of information, security/privacy, and
structure/usability. The measurement items were rated on a 5-point Likert-type scale running from 1
“strongly applies” to 5 “does not apply at all”.
The next step was to test these statements among users by asking them to answer a questionnaire after
having experienced a recommender system. Each respondent was assigned one particular website
together with a predefined task to fulfil. Using such a task was already proposed by Sismeiro and
Bucklin (2004). Altogether 15 different sites with varying recommender concepts were used (travel
related sites such as Expedia, TisCover, Ski-Europe, Travelocity, StaTravel, Opodo, Lastminute,
Reise-Finder; and other areas such as Amazon, eBay, YouSmile, Websingles, OeTicket, and Websingles). They were chosen according to their different levels of assistance as described previously in
the classification for recommender systems. The goal was to cover the whole spectrum of
recommenders ranging from low to high assistance. The decision support is rather low for e.g.
OeTicket (a system where you can purchase concert tickets) but rather high for e.g. Ski-Europe which
recommends destinations. The task specification was conceived to simulate a particular and realistic
target with budget constraints where applicable, though granting sufficient degrees of freedom to
flexibly browse through a more or less complex variety of alternatives. This task oriented evaluation
contributes to a higher degree of homogeneity of users and induces the respondents to run through
many areas and functions close to the definite order or payment stage. An example of such a task
increasing situational involvement of the user is: “Imagine you wanted to make a city trip to a
European capital with a friend. You want to stay for a week and spend around 650 Euro per person at
maximum (including the flight and the hotel). Now please plan this travel with the help of the given
travel web site.”
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RESULTS

In total a convenience sample of 251 persons run through this type of cooperative evaluation. The
cases were assigned equally across the 15 recommender sites outlined above. First of all, a
confirmatory factor analysis was undertaken to filter out the relevant items with high factor loadings
and improve the measurement model (22 items remained from the 37 items used in the questionnaire).
The reduced seven dimensions derived from the fundaments of the e-service quality instrument could
not be re-identified by the current data. However, a six factor solution came very close to the proposed
conceptual model.
The constructs used and the purified items are outlined in Table 2. The Average Variance Extracted
(AVE) and Cronbach’s alpha are indicated for each construct. For a scale to be consistent it should
have an alpha of more than 0.7 which could be achieved for every single subscale. AVE is the average
variance extracted and assesses convergent validity. AVE should be higher than 0.5 meaning the
variance caused by measurement error is not higher than the variance caused by the construct. The
single items loaded on the construct with 0.6 at least, in most cases even much higher.
After having purified and tested the scales, a model was applied using structural equation modelling
with latent variables (AMOS 5.0 was used). Some refinements were necessary to fit a structural model
exhibited in Figure 1 with the following fit statistics: Chi! = 643.8; df = 287; CFI = .90; RMSEA =
.07. Six inter-correlated dimensions were identified for the proposed recommender service quality
instrument.
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Constructs & Items
Information Quality
INFO2
INFO3
INFO4
INFO5
Structure - Usability
STRUC1
STRUC2
STRUC6
STRUC7
Personalization
PERS1
PERS4
PERS5
Efficiency
EFF1
EFF2
EFF4
EFF5
Security – Privacy
SEC1
SEC2
SEC3
SEC4
SEC8
System availability - Reliability
SYS1
SYS2
Satisfaction
SAT3
SAT5
SAT6
(AVE: Average Variance Extracted)

Table 2.

Factor Loadings

Cronbach’s Alpha

AVE

0.75

0.43

0.81

0.50

0.76

0.48

0.79

0.55

0.87

0.65

0.71

0.58

0.85

0.64

0.71
0.68
0.61
0.61
0.77
0.70
0.76
0.58
0.61
0.83
0.63
073
0.72
0.72
0.45
0.85
0.70
0.78
0.79
0.68
0.64
0.88
0.90
0.80
0.68

Factor loadings for the items, validity and reliability of the proposed constructs

Figure 1 shows that efficiency and personalization are drivers of satisfaction. Efficiency pushes
satisfaction the most (corr. = 0.54) followed by personalization (corr. = 0. 37), and security concerns
(corr. = 0.18). Similar correlations were found for efficiency in Parasuraman et al. (2005). Three of the
six identified rSQ dimensions do not show a direct relationship to the external constructs. This does
not imply that they are not relevant for the whole measurement instrument. Reliability reflecting the
technical stability of the system plays a weak to average role for achieving efficiency. Furthermore,
reliability has an effect on personalization and on usability.
Information quality which covered the usefulness of the given information in this study is strongly
correlated with usability, efficiency and personalization issues. Usability, in contrast, is strongly
interrelated with the perception of efficiency and personalization. Further correlations below 0.3 are
suppressed for a better readability of the Figure. In total, the new scale rSQ shows evidence for
criterion validity by explaining a good proportion (r! = 73%) of the latent satisfaction construct and,
hence, helps to explain the intention to recommend and revisit the website to a large degree (r! =
84%).
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Behavioural
Intention

0.91

Satisfaction

0.37
Information
Quality

Usability

0.58

0.57

Personalization

0.52

0.18

0.54

Efficiency

Security

0.66
0.30

0.63

Figure 1.
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Reliability

0.34

0.40

0.74

Structural model showing the importance of efficiency and personalization for
satisfaction and behavioral intention (to recommend the system to others or to revisit
it).

DISCUSSION AND IMPLICATIONS

This study focuses on the development of a measurement scale for evaluating recommender systems.
Starting from the very inhomogeneous results of the literature it was decided to adapt a conceptual
model published already some years ago. Since it was intended to concentrate on the peculiarities of
recommender systems the particular expectations for such websites had been elicited by a round of
expert interviews and pooled afterwards. The proposed instrument covered an initial set of 37
statements altogether (after purification 22) and was validated by 251 different test persons among 15
web recommenders. Among the constructs influencing satisfaction with the website, efficiency and
personalization were found to be the most important drivers. Yet, the impact of the remaining
perceptual dimensions like information quality, usability, and reliability should not be ignored; their
indirect effect is substantial and even higher compared to the direct effect of security on satisfaction.
The validation of this proposed measurement instrument for service quality of recommender websites
showed that a good proportion of previously applied and corroborated evaluation dimensions is
relevant for recommender systems as well. While a distinctive factor for trust or assurance did not
come up it was the personalization and customization aspect which was covered by multiple
measurement items that turned out to play a major role in this new instrument. As the web and web
information systems undergo a rapid evolution it is crucial that evaluation systems are adapted
simultaneously. This is relevant to identify and to continuously improve the quality and competence of
agent based B2C web services.
Web recommender designers should take into account that most of the factors influencing satisfaction
are heavily interrelated to each other. Therefore, it does not make sense to concentrate on single issues
and neglect some other factors particularly if they do not have a direct influence on satisfaction, e.g.
usability. Although usability does not have a direct influence on satisfaction it correlates with
information quality, personalization, efficiency and reliability.
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Limitations of the study are that the task was given as assignment might have influenced the attention
of the user on security. The task was given to ensure a certain degree of involvement and interest in
interacting with the site. However, this task reminded the test persons explicitly to stop the searching
procedure before any booking or paying is done. Therefore, the feeling or sensitivity concerning
security and privacy issues might not come up as it would in a real situation. Furthermore, security
plays a sub-ordinate role as far as non e-commerce recommenders were included in the sample.
Future research should first of all test the proposed measurement scale on another – random – sample.
Second, an even greater variety of recommenders and a wider range of influencing factors should be
considered. Third, an extension could be done by testing the rSQ scale on both: the transaction and the
relationship level comparatively.
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Appendix

Dimensions and Items of Study Constructs (compared to the study of Parsuraman et
al. 2005). Items indicating an X in the first column are included in the final
measurement and structural model. The items were randomised in the survey. The
term “web site” was used instead of recommender since it was assumed that the
ordinary user is not familiar with a recommender system.

Finally
included

r-SQ

X

SYS1

X

SYS2
SYS3

X
X

STRUC1
STRUC2
STRUC3
STRUC4
STRUC5

X

STRUC6

X

STRUC7

INFO1
X

INFO2

X

INFO3

X

INFO4

X

INFO5
INFO6

Dimensions and Items in the
Current Study
System availability - Reliability
The web site is immediately
available and does not need long
loading times.
The web site operates without
problems.
The web site is often offline.
Structure - Usability
The web site’s structure is good.
Type face and size are
appropriate.
The web site does not contain too
many pop-ups and banner
advertisements.
The web site is graphically
appealing.
The menu design is simple and
clearly understandable.
An ordering procedure is clearly
structured and traceable.
The user finds easily what he/she
is looking for.
Information quality
The user is not constrained in
his/her search.
The user gets sufficient additional
product information.
The recommendation results are
clearly arranged.
The system gives sufficient
information about the supplier or
the origin of a recommendation.
The recommendations are up-todate.
The recommendations are
formulated clearly and easily
understandable.

e-SQUAL
SYS
SYS
SYS
SYS

FUL
FUL

EFFI1

Efficiency
Recommendations can be
obtained with a minimum of
effort (data input).
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This site launches and runs right
away.
This site does not crash.
Pages at this site do not freeze after
I enter my order information.

Fulfillment
It delivers orders when promised.

FUL

This site makes items available for
delivery within a suitable time
frame.
It quickly delivers what I order.

FUL

It sends out the items ordered.

FUL

It has in stock the items the
company claims to have.
It is truthful about its offerings.

FUL
FUL

X

Dimensions and Items in e-SQ
(Parasuraman et al. 2005)
System availability
This site is always available for
business.

EFF

It makes accurate promises about
delivery of products.
Efficiency
This site makes it easy to find what
I need.

Finally
included
X

r-SQ
EFFI2
EFFI3

X

EFFI4

X

EFFI5

Dimensions and Items in the
Current Study
A comparison between products,
prices and offers is easily
available.
There are only products offered
which are available.
The recommendations meet my
expectations regarding usefulness
and quality.
The system enables me to get
results quickly.

e-SQUAL
EFF

Dimensions and Items in e-SQ
(Parasuraman et al. 2005)
It makes it easy to get anywhere on
the site.

EFF

It enables me to complete a
transaction quickly.
Information at this site is well
organized.

EFF
EFF

It loads its pages fast.

EFF
EFF

This site is simple to use.
This site enables me to get on to it
quickly.
This site is well organized.

EFF
SERV1
SERVI1
SERVI3

X

SEC1

X

SEC2

X

SEC 3

X

SEC 4
SEC 5
SEC 6

SEC 7
X

SEC 8

X

PERS1

PERS2
PERS3

Responsiveness
There is the possibility to contact
the supplier of the products to
obtain additional information.
The help functions offered by the
web site are sufficient.
The web site recommends
products from different suppliers.
Security - privacy
Enough information about
security issues is given at this
web site.
The user is informed about the
handling and utilisation of
personal data.
Security standards seem to be
sufficient.
Information about the security
system appears to be sufficient.
Security-related aspects are
quickly found and they are
implemented concisely.
The user’s attention is drawn to
security information and terms
and conditions prior to the
booking or buying procedure.
The web site appears to be
reliable.
The use of a security certificate is
announced explicitly.
Personalization
I had the impression that the
recommendations and
suggestions are targeted to my
user profile.
The recommendations were given
like in a good physical store.
It is possible to organise results
according to your own criteria
(e.g. price, date or other
characteristics).

11

PRI

It protects information about my
Web-shopping behavior.

PRI

It does not share my personal
information with other sites.

PRI

This site protects information about
my credit card.

Finally
included
X

r-SQ

X

PERS5

X

SAT3

X

SAT5

X

SAT6

X
X

REV
RECOM

PERS4

Dimensions and Items in the
Current Study
The impression was given that
the system considers my
preferences and constraints.
The product can be individually
tailored.
Satisfaction
Overall, I am satisfied with this
web site.
I solved the given task
satisfactorily with this web site.
The recommendations meet my
expectations.
Behavioural Intention
I will revisit this web site.
I will recommend this web site to
others.
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e-SQUAL

Dimensions and Items in e-SQ
(Parasuraman et al. 2005)

